Abstract: The list of important problems of modern control theory includes those of reachability under under unknown disturbances, incomplete information on the system model and possible resets of system dynamics. The present paper deals special type of stochastic disturbances, when a linear system is subjected to perturbations generated by Brownian noise. The latter is assumed to depend on the values of the control, which in its turn may be either unbounded or bounded by hard bounds. The "reach" sets introduced here are deterministic. They consist of all points whose mean-square deviation from some controlled trajectory is small. These are presented in terms of level sets to solutions of appropriate Hamilton-Jacobi-Bellman (HJB) equations. The solutions to the HJB equations then allow explicit representation when the controls are unbounded and are given here in terms of solutions to some dual optimization problems when the controls are bounded. Accordingly, the reach sets are either ellipsoids or Euclidean neighborhoods of the reach sets to the respective averaged system. Copyright c 
INTRODUCTION
This paper deals with the problem of reachabilityone of the central topics of modern control theory. Its motivation comes from problems in control design, verification of algorithms and other numerous problems in automation, navigation and related areas. Of special interest recently are problems of reachability under disturbances and resets. In the case of unknown but bounded disturbances the problem was treated in papers (Kurzhanski and Varaiya, 2000; Mitchell and Tom-I  '  2   4  0 is the class of admissible controls for the reachability problem (we shall consider two types of such classes.)
In order that will be indicated below.
The problem to be studied is to calculate the set for the following types of controlled systems:
So the main problem is find value function
We shall reduce this problem to an optimization procedure, starting with case (a).
REACHABILITY UNDER UNBOUNDED CONTROL
Consider case (a) (vector IR).
Problem (a). Find value function
in its feedback representation consists of all continuous functions of under consideration.
satisfies the equality ("principle of optimality") (Bertsekas, 1995; Krasovskii, 1960; Krasovskii, 1963 )
, and applying this principle along the standard lines of Dynamic Programming Theory (Fleming and Soner, 1993) we obtain (assuming differentiability of
, which further proves to be true), the following sufficient condition for optimality.
satisfies the relation
under boundary condition
Here
and equation (2) is actually a backward HJB equation
is the partial derivative of
-its n-dimensional gradient vector and
As it is following from the Definition 1.1, the requested reach set
' 4 0 may now be described within the next statement.
Theorem 2.2. The following reprezentation is true
Therefore, the following theorem is true. 
REACHABILITY UNDER HARD BOUNDS ON THE CONTROLS
Consider system (1) where control restricted by additional hard bound:
Here the solution follows Section 2, and is solved within class of functions
, provided the control
